A b s t r a c t
Introduction
Solid pseudopapillary tumour, first described by Frantz in 1959, is a rare primary neoplasm of the pancreas with a low malignant potential which tends to occur primarily in young women [1, 2] . In most cases complete tumour resection preserving as much pancreatic tissue as possible is the treatment of choice [2, 3] . Laparoscopic distal pancreatectomy (LDP) is recently recommended in adult patients with benign tumour of the pancreas body and tail [4, 5] . We report our experience with two cases of LDP in children with Frantz tumour.
Case reports
Case 1
A previously healthy 15-year-old girl was examined because of mild abdominal pain. On examination there was a palpable mass in her mid abdomen and no other symptoms. Abdominal ultrasound revealed a heterogenic structure 7 cm in diameter lying in the tail and partly in the body of the pancreas, and splenomegaly. The tumour spread from the hilum of the spleen to the prerenal fascia and displaced the ventricle. It was firmly connected with the splenic vein, but no infiltration of the adjacent organs was visible. A computed tomography (CT) scan disclosed an oval, well defined mass of mixed density and supported the connection with the splenic vein. The spleen was enlarged but homogeneous. There was no evidence of a tumour before the surgery.
Case 2
A 15-year-old girl was admitted to the emergency ward due to acute abdominal pain. Examination revealed a painful mid abdomen but without tender-ness, and with no palpable mass. Serum amylase was slightly elevated, urine amylase three times higher than reference values. Abdominal ultrasound (US) examination revealed a sharply delimited, mixed echogenic round tumour of the tail of the pancreas, 5.5 cm in diameter, adjacent vessels displaced, no vessels visible in Power Doppler option inside the tumour. The rest of the pancreatic parenchyma was in US examination without pathological findings. Computed tomography scan findings: in the tail of the pancreas a tumour of the density of the organ, surrounded with normal pancreatic parenchyma, 63 × 68 × 74 mm (Figure 1 ). It constricted the splenic vein with small flow through it and presence of collateral circulation through internal epigastric veins following to the IMV. The spleen was homogeneous, measuring 95 × 50 mm. The radiologist suggested a solid pseudopapillary tumour as the diagnosis.
Operative technique
Prior to surgery patients were immunized against Streptococcus pneumoniae and Neisseria meningitides. The procedure was carried out under general anaesthesia, in supine and reverse Trendelenburg position with the operator on the right side of the patient and the assistant on the left side. Five trocars were used (2-10 mm, 3-5 mm) one of them as a static liver retractor. All dissection was performed with a harmonic scalpel (SonoSurg, Olympus) or with a Liga-Sure device (Covidien). The procedure started with division of the gastro-colic ligament to expose the lesser sac. The stomach was lifted. In both cases the tumour was clearly visible in the gland due to its size but completely surrounded with the pancreatic parenchyma. The tissue at the inferior border of the pancreas was opened and a retropancreatic tunnel was developed, which made visible the posterior wall of the gland. Simultaneously the gland was separated from tissues on its anterior side. During the preparation in both cases no splenic vein was visible, and the splenic artery was identified at the upper margin but in firm connection with the mass. In the first case the tumour spread into the splenic hilum, in the second there were enlarged vessels of collateral circulation. Both such circumstances made splenectomy inevitable. Dissection of the pancreas was made through its normal body parenchyma with a linear stapler without preparation of the splenic vessels (Figure 2) . The main part of the pancreas body was transected with an Endo-GIA tissue stapler (3.5 mm), the upper border with splenic vessels with an Endo-GIA vascular stapler (2.5 mm). After the dissection the splenic artery stump was ensured with the Endo-loop in both cases. Then splenectomy was performed in the ordinary manner, starting with short gastric vessels dissection. In the first case the pancreatic specimen and spleen were inserted into an endo-bag and extracted through the original umbilical trocar incision, which was only slightly enlarged. The spleen was morcellated manually in the extraction bag. In the second case due to the incompressible mass of specimen and preoperative suspicion of (low) malignancy we were forced to make an additional incision in the epigastrium for specimen retrieval. The silastic drain was placed in both cases in the space near the margin of the distal pancreas through one port site (Figure 2 ).
There were no intraoperative complications or conversions in both cases. Operative time was 180 min in the first and 190 in the second case. In both children the postoperative course was uneventful. Serum amylase level was normal on the second day after the surgery, urine amylase slightly elevated in the second patient. The drain collection was respectively 50 and 95 ml. The drains were drawn out on postoperative days 3 and 5. Oral alimentation was introduced on days 2 and 4. Intravenous analgesia was continued until the second day. The first girl was discharged on day 4, the second on day 6 after the Wojciech Korlacki, Józef Dzielicki, Andrzej Grabowski surgery. Ultrasound examination done in the fourth postoperative week and CT taken 3 months after surgery showed the healed pancreatic stump without fluid collection or abscess either around the stump or in the abdominal cavity. Both girls were well at the follow-up evaluation respectively 7 months and 1 year after surgery. Metastases, local recurrences, and endocrine and abdominal symptoms were not observed.
In the first case 7 cm in diameter and in the second case 5 cm in diameter tumour of the pancreas tail with necrosis and haemorrhagic focuses inside was recognized. In both cases solid pseudopapillary neoplasm (Frantz tumour) was established on histopathological examination.
Discussion
Solid tumours of the pancreas are extremely rare in children. One of them is solid pseudopapillary tumour (Frantz tumour). It is usually large and encapsulated and has a slow evolution. Although it has low malignant potential, it can invade locally or metastasize. While the tumour can occur in any part of the gland, it is slightly more frequent in the body and tail.
The recommended treatment for Frantz tumour seems to be settled: distal pancreatectomy (DP) or pancreatoduodenectomy depending on the location of the tumour. Open DP, involving resection of the pancreas to the left of the superior mesenteric vessels, is performed for a range of benign and malignant lesions, trauma and inflammation [6] . In recent years, DP has been increasingly performed by a minimally invasive laparoscopic approach [4, [7] [8] [9] [10] . However, the number of publications and published series is small, especially in children [11, 12] . This can be explained by the technical difficulty due to the complex location of the organ in the retroperitoneum, its relation to surrounding organs and major vascular structures, and to the precarious pancreatic physiology and the high risk of postoperative complications, especially pancreatic leak [10, 13] . Additionally, many surgeons do not have extensive experience in pancreatic and laparoscopic surgery [14, 15] .
Concerning LDP, the need for splenectomy is debated. Splenectomy with distal pancreatectomy is clearly indicated in most patients with adenocarcinoma of the pancreas. However, for benign lesions or tumours with low-grade malignant potential, the issue of splenectomy has remained controversial. To reduce the risk of post-splenectomy sepsis and haematological disorders, several authors have emphasized the benefits of spleen preservation [16, 17] . The best option is conservation of both the splenic vessel and the spleen for the optimal function of the organ [15, 18] . On the other hand, spleen preservation adds another level of complexity to an already difficult laparoscopic procedure. The procedure is more difficult, time-consuming, and is associated with increased blood loss from small venous tributaries especially when the splenic vein and artery are involved [2] .
Warshaw described an alternative approach which involves ligation of the splenic artery and vein [16, 19, 20] . Splenic blood supply is provided from the short gastric vessels and left gastroepiploic artery. The procedure is considered to be faster, less technically demanding and with less blood loss than splenic vessel preservation, but with the potential risk of splenic infarction and abscess, and residual splenic function remains unproven [10] . However, this manoeuvre should be avoided if splenic size is greater than normal or there is paucity or other abnormal conditions of gastric vessels [15, 20] .
In both our cases the splenectomies were done due to unclear aetiology of solid tumour and preoperatively recognized splenic vessel infiltration confirmed intraoperatively. Additionally, in the first case there was splenomegaly and tumour penetration to the splenic hilum, and in the second, insufficiency of short gastric vessels with enlarged collateral circulation to epigastric vessels.
Overall morbidity of laparoscopic procedures concerning pancreatic resections is comparable with open series and ranges from 23% to 47%, and that mortality is less than 5% [7, 21, 22] . Bleeding is the most common intraoperative complication. Gentle dissection of the pancreas body using modern devices (Liga-Sure, harmonic scalpel) is advised to avoid it. Special attention should be paid to sealing of splenic vessels. Some authors advise separating the vessels and ligature or clipping them before pancreas transection [10, 21] . In our cases the main part of the pancreas body was transected with an Endo-GIA tissue stapler (3.5 mm), and the upper border with splenic vessels with an Endo-GIA vascular stapler (2.5 mm). After stapler transection splenic vessels were additionally ligatured with an Endo-Loop. There was no observation of bleeding in both cases.
The main problems after surgery of the pancreas are pancreatic fistula, sterile collection, abscess and wound disruption, all of them believed to be due to pancreatic leakage from the stump and reaching an incidence rate of 11-27% [4, 7, 8, 13, 15, 20, 23] . Stapler transection of the pancreas body is the most preferred in laparoscopic pancreatic surgery [5, 6, 9, 13, 24, 25] . Various other methods of pancreatic transection have been described in the literature: separate ligation of the pancreatic duct, over-sewing the pancreatic stump, mesh reinforcement of a stapled transection line, fibrin glue sealing of the stump, sealing of the parenchyma of the pancreatic stump with a radiofrequency device, patching the pancreatic stump with an omental plug or a patch taken from the falciform ligament, and the use of an ultrasonic or harmonic scalpel for tissue dissection have been advocated as successful [23] [24] [25] . However, a pancreatic fistula can occur independently of the method of pancreatic tissue resection [23] . In both our cases an Endo-GIA stapler was used and fortunately we did not observe leakage in the postoperative period.
Treatment by complete resection in most cases with Frantz tumour is curative, with a 5-year survival rate of about 95%. There are no data about differences according to the approach [2] . Breaking the mass during LDP and at the time of specimen removal must be avoided to minimize the risk of recurrence and peritoneal carcinomatosis. In this study we resected tumours in the limits of normal tissue, avoiding excessive preparation and tumour squeezing, and extracted the specimen in a nylon bag.
Laparoscopic distal pancreatectomy is equivalent to open distal pancreatectomy in procedure time, rate of transfusions, complications, and mortality [21, 22] . However, after LDP hospital stay and convalescence are shorter and the cosmetic effect is better [21, 26] . Operative time (3 h) and hospital stay (4 and 6 days) in our cases were shorter compared with adult patients [7, 10, 18] . On the other hand, shorter operative time is described in some recently published series, which can be explained by the increasing experience of surgeons and advances in surgical instrumentation [4, 9] .
We can conclude that the technique of LDP used for our cases is clear and does not differ from that advised in the literature for adult patients. The procedure is safe and gives good functional and cosmetic results, though the procedure itself is a hard task. The procedure has all the advantages of minimally invasive procedures and can be advised for distal pancreatectomy in children for surgeons experienced in laparoscopy.
